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Multiscale Deformation Monitoring Based on
Terrestrial 3D Laser Scanning Technology

Guo Xiantao”, Yang Lijun, Kang Ya'
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Nanjing 210023, Jiangsu, China

Abstract Regarding the deficiency of traditional deformation monitoring in effectively detailing deformation of local
unique monitoring objects due to the overall deformation model, this paper proposes a three-layer mixed deformation
model, i.e., block, region, and overall deformation, based on terrestrial 3D laser scanning technology. A block-based
deformation calculation method is also designed. This method mainly includes object segmentation, deformation
estimation, and deformation fusion, and can automatically extract deformation information of different scales without prior
monitoring information. Simulation results show that under this method, the mean angle change estimation error of
RANSAC algorithm plane fitting regression is 1. 21", and the estimation reliability increases with an increase in block size
within a certain range. The results of the landslide experiment show that the minimum value method has less displacement
estimation noise, and a 0.2 m block size segmentation can provide further deformation estimation details. The proposed
method is particularly suitable for monitoring fields with nonuniform deformation characteristics, and has certain theoretical
and practical significance for promoting the transformation of disaster monitoring from “point monitoring” to “surface
monitoring” for landslides and other disasters that are difficult for personnel to reach.
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Table 1 Results of meta-deformation estimation for some blocks
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7 100 —0. 3892 0.0003 0.9197 100 —0.2603 0. 0003 0.9599  7.9091 7.9113 —0.0023
39 100 —0. 3895 0.0001 0.9198 30 0. 2604 0.0001 —0.9593  7.9740 7.9113 0.0626
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